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Salmanca, SpainAbstractWe prospectively studied the prevalence of imported transmissible
diseases in 373 immigrant children and adolescents coming from
Sub-Saharan Africa, North Africa and Latin America to
Salamanca, Spain. The most frequent transmissible diseases in this
group were latent tuberculosis (12.7%), chronic hepatitis B virus
infection (4.2%), hepatitis C virus infection (2.3%), syphilis (1.5%)
and human T-lymphotropic virus type 1 or 2 infections (1.4%). A
total of 24.2% of patients had serologic proﬁles suggesting past
hepatitis B virus infection. Anti–human immunodeﬁciency virus
antibodies were not detected in any subject. Largely
asymptomatic immigrant children show a high prevalence of
communicable diseases. Thus, infectious disease screenings are
highly advisable in immigrant children coming from low-income
countries.
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E-mail: mbelhassen@hotmail.comIntroductionThe migration ﬂow from developing countries to developed
countries has been increasing over the last few years. In Spain,
approximately 20% of these immigrants are children.
Few studies focusing on imported transmissible diseases in
immigrant children are available, and appropriate medical
screening of this high-risk group is not well established.
Therefore, the main objective of this study was to describe the
relevant imported infectious diseases in a group of immigrant
children coming from Sub-Saharan African, North African and
Latin America areas.Patients and methodsThis study was carried out in the Tropical Medicine Ofﬁce of
the Complejo Asistencial Universitario of Salamanca (CAUSA),
Spain. We prospectively evaluated the prevalence of trans-
missible diseases through screening programs in immigrants
younger than 18 years of age coming from Sub-Saharan Africa,
North Africa and Latin America between January 2007 and
December 2011. The study was reviewed and approved by the
ethical committee of CAUSA, and written consent was ob-
tained from legal guardians.
The immigrant children were screened by examination of
detailed medical records and physical examination. Peripheral
blood samples were obtained from all patients for serologic and
routine laboratory tests. The stay in Spain was divided in two
categories: recently arrived, deﬁned as <6 months, and long stay,
deﬁned as6 months. Adolescent was deﬁned as10 years old.
Tuberculosis screening was performed by interferon-γ
release assay (QuantiFERON-TB Gold), tuberculosis skin test orDiseases. Published by Elsevier Ltd. All rights reserved
CMI Belhassen-García et al. Transmissible diseases in immigrant adolescents 370.e6both. Syphilis screening was performed with the non-Treponema
rapid plasma reagin carbon test and a Treponema chemilumines-
cent microparticle immunoassay (CMIA). Human immunodeﬁ-
ciency virus (HIV) infection screening was performed with a
CMIA. Seventy samples were randomly selected for human T-
lymphotropic virus (HTLV) type 1 and 2 testing by means of a
commercial enzyme immunoassay. Hepatitis B virus (HBV) and
hepatitis C virus (HCV) infectionwere studied by CMIA and real-
time PCR. We further determinate anti–hepatitis D virus anti-
bodies by an enzyme immunoassay and liver biochemical tests in
hepatitis B surface antigen (HBsAg)-positive patients.
The descriptive data analysis was expressed as mean plus
standard deviation and percentages when appropriate. One-
way ANOVA was used for comparing three age groups (0–7
years, 7–14 years and 14–18 years) and the three origin areas
(Sub-Saharan Africa, North Africa and Latin America). The chi-
square test was used to test associations between categorical
variables.ResultsThe study included 373 immigrant minors, 162 (43.4%) of them
adolescents. Principal demographic and clinical data are listed in
Table 1. Children coming from Northern Africa were signiﬁ-
cantly younger than children coming from other areasTABLE 1. Principal demographic and clinical data in patients includ
All patients Sub-Sa
Demographic data
Mean Age ± SD 12.4 ± 4.0 12.7 ± 4
Female sex (%) 174/373 (46.6) 108/250
Children from rural area (%) 154/360 (42.8) 64/240
Less than 6 months of stay (%) 173/367 (47.1) 97/245
Clinical and analytical data (%)
Asymptomatic 183/345 (53.0) 111/233
Digestive 44/345 (12.8) 27/233
Dermatological 25/345 (7.2) 19/233
Combined (digestive and dermatological) 80/345 (23.2) 69/233
Othera 13/245 (3.8) 7/233 (3
Anaemiab 21/363 (5.6) 16/244
Hypertransaminasemiac 16/361 (4.4) 9/16 (56
Liver cholestasisd 11/360 (3.1) 9/243 (3
Tuberculosis (%)
Latent tuberculosis infection 36/285 (12.7) 24/187
Active tuberculosis infectione 3/36 (8.3) 2/24 (8.
Syphilis (%) 5/319 (1.5) 4/235 (1
HIV (%) 0/358 (0) 0/248 (0
HTLV-1/2 (%) 1/70 (1.4) 1/40 (2.
HBV (%)
Non-immune 112/350 (32.0) 68/239
Vaccinated 139/350 (39.7) 82/239
Past infection 84/350 (24.0) 74/239
Chronic infection 15/350 (4.3) 15/239
HCV (%) 8/346 (2.3) 5/235 (2
HIV, human immunodeﬁciency virus; HTLV, human T-lymphotropic virus; HCV, hepatitis C
aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, γ-glutamy
presence of only HBsAb; past infection, presence of HBsAb and HBcAb positivity; and chro
aNeurologic, respiratory and cardiologic symptoms.
bDeﬁned as 11.5 g/dL of hemoglobin level.
cDeﬁned as AST or ALT >32 UI/L.
dDeﬁned as ALP >104 or GGT >36 UI/L.
eRegarding latent tuberculosis infection.
Clinical Microbiology and Infection © 2014 European Society of Clinical Microbiology and In(p < 0.05), came more frequently from rural areas and arrived
more recently. Physical examination was unremarkable in 233
children (62.4%); in 15 minors (4%), it revealed liver and spleen
enlargement. The absence of symptoms was signiﬁcantly more
frequent among North African children than among children
coming from other areas (72.6% vs. 48.7%, p < 0.05).
Tuberculosis screening was performed in 285 children, with
QuantiFERON-TB Gold used in 219 individuals (77.6%) and
tuberculosis skin test in 66 (23.4%). Two patients had pulmo-
nary tuberculosis and one had disseminated tuberculosis
(Table 1). We found no associations between tuberculosis
infection and demographic variables such as origin, age or time
since arrival. We did not know the bacillus Calmette-Guérin
vaccination rate in our collective.
Syphilis screening was performed in 319 patients. Five pa-
tients (three boys, two girls) were rapid plasma reagin and
CMIA positive. No patients remembered engaging in high-risk
sexual behaviour. All of them were African and older than 14
years, with a long stay in Spain. All patients were asymptomatic
and were consequently diagnosed with latent syphilis of un-
known duration.
HIV infection was studied in 358 patients (Table 1). We also
found one subject with positive HTLV-1/2 serology (1.4%),
which occurred in a girl who came from Equatorial Guinea. The
only risk factor found was piercing performed in her country of
origin. She was asymptomatic at the time of diagnosis.ed in the study.
haran Africa North Africa Latin America
.2 10.2 ± 1.9 13.3 ± 4.1
(43.2) 40/67 (59.7) 26/56 (46.4)
(26.7) 65/67 (97.0) 25/53 (47.2)
(39.6) 65/67 (97.0) 11/55 (20.0)
(60.7) 45/62 (72.6) 27/50(54.0)
(11.6) 8/62 (12.9) 9/50 (18.0)
(8.1) 5/62 (8.1) 1/50 (2.0)
(29.6) 3/62 (4.8) 8/50 (16.0)
.0) 1/62 (1.6) 5/50 (10.0)
(6.6) 3/66 (4.5) 2/53 (3.8)
.2) 5/16 (31.2) 2/16 (12.5)
.7) 0/65 (0) 2/52 (3.8)
(12.9) 8/63 (12.7) 4/35 (11.4)
3) 0/8 (0) 1/4 (25)
.7) 1/44 (2.3) 0/40 (0)
) 0/60 (0) 0/50 (0)
5) 0/15 (0) 0/15 (0)
(28.4) 20/65 (30.8) 24/46 (52.2)
(34.3) 36/65 (55.4) 21/46 (45.6)
(31.0) 9/65 (13.8) 1/46 (2.2)
(6.3) 0/65 (0) 0/46 (0)
.1) 2/66 (3.0) 1/45 (2.2)
virus; HBV, hepatitis B virus; HBcAb, hepatitis B core antibody; AST, aspartate
l transferase. Nonimmune indicates absence of any HBV serologic markers; vaccinated,
nic infection, presence of HBsAg positivity and HBcAb positivity.
fectious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 21, 370.e5–370.e8
TABLE 2. HBV in immigrant children coming from tropical and subtropical areas
Characteristic Nonimmune Vaccinated Past infection Chronic infection p
World area (%)
Sub-Saharan Africa 68/112 (60.7) 82/139 (59.0) 74/84 (88.0) 15/15 (100) <0.001
North Africa 20/112 (17.9) 36/139 (25.9) 9/84 (10.7) 0/15 (0)
Latin America 24/112 (21.4) 21/139 (15.1) 1/84 (1.1) 0/15 (0)
Demographic data
Age (years), mean ± SD 11.5 ± 3.7 11.2 ± 4.1 14.8 ± 2.5 14.6 ± 2.9 <0.05
Female sex 54/212 (25.5) 67/139 (48.2) 44/84 (52.4) 2/15 (13.3) <0.05
Children from rural area 43/111 (38.7) 73/137 (53.3) 26/80 (32.5) 3/14 (21.4) <0.05
Contact with animals 63/100 (63.0) 96/134 (71.6) 54/81 (66.6) 7/13 (53.8) 0.383
Less than 6 months’ stay 68/112 (60.7) 51/138 (36.9) 44/82 (53.7) 5/14 (35.7) <0.001
Clinical data (%)
Anaemiaa 6/112 (5.3) 7/139 (5.0) 5/84 (6.0) 2/15 (13.3) 0.621
Hypertransaminasemiab 5/112 (4.4) 3/138 (2.2) 4/83 (4.8) 3/15 (20.0) <0.05
Liver cholestasisc 4/112 (3.5) 1/138 (0.7) 4/83 (4.8) 1/15 (6.6) 0.223
HBV, hepatitis B virus; HBcAb, hepatitis B core antibody; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, γ-glutamyl transferase; ALP, alkaline phosphatase.
Nonimmune indicates absence of any HBV serologic markers; vaccinated, presence of only HBsAb; past infection, presence of HBsAb and HBcAb positivity; and chronic infection,
presence of HBsAg and HBcAb positivity.
aDeﬁned as 11.5 g/dL of hemoglobin level.
bDeﬁned as AST or ALT >32 UI/L.
cDeﬁned as ALP >104 or GGT >36 UI./L.
370.e7 Clinical Microbiology and Infection, Volume 21 Number 4, April 2015 CMIHBV was studied in 350 children (Table 2). One hundred
twelve children (32.0%) were found to be nonimmune, 139
(39.7%) had a serologic proﬁle suggesting vaccination, 84
(24.0%) children had past HBV infection and 15 (4.3%) children
had chronic infection. Only one of them (7.6%) was hepatitis B
e antigen (HBeAg) positive. We did not ﬁnd any children har-
bouring precore variants. Patients coming from Sub-Saharan
Africa presented with a higher rate of past HBV infection
compared to children from other areas (p < 0.001). All HBsAg-
positive patients came from Sub-Saharan Africa. Past HBV
infection and HBsAg positivity were more frequently associated
with older age (p < 0.001) and male sex (13 boys vs. 2 girls,
p < 0.05). The HBeAg-positive patient and six HBsAg-positive,
hepatitis B e antibody–positive patients had detectable HBV
virus loads. Three of them belonged to the A genotype, 3 to the
E genotype and a single case to the C genotype.
Eight of 346 analyzed patients (2.3%) were seropositive for
HCV. All of them were asymptomatic. Three Sub-Saharan
children had HBV/HCV coinfection, and all of them showed
hypertransaminasemia. Two children with HCV infection had
hepatomegaly. HCV virus load could only be determined in two
patients and was positive in one of them (genotype 1a). We did
not ﬁnd a signiﬁcant association between risk factors such high-
risk sexual behaviour, tattoos or skin scariﬁcations and HBV or
HCV infection.DiscussionSeveral reports support screening for nontransmissible and
transmissible infections in adult immigrants coming from low-
income areas. Most of these reports did not include childrenClinical Microbiology and Infection © 2014 European Society of Clinical Microbiology and Infectand adolescents [1–5]. An early diagnosis is important because
it will allow better care of these patients and help avoid
transmission.
Studies in the United States and Spain show a prevalence rate
of tuberculosis that is 30-fold higher in foreign-born children
than in natives [6,7]; 46% of recently diagnosed pediatric
tuberculosis cases in the United States were immigrant children
[8]. Most authors recommend tuberculosis screening in pa-
tients coming from highly endemic countries [8]. However, half
of European countries have no tuberculosis screening cam-
paigns for immigrants [8]. We have found a prevalence of
12.7%. Other authors report a prevalence range for latent
tuberculosis infection (LTBI) in immigrant children of 3% to
40% [5]. It is remarkable that 8.3% of our patients with LTBI
had active tuberculosis. Studies focusing on adult immigrants
suggest that the origin area has a clear inﬂuence on the prev-
alence of tuberculosis [9]. We did not ﬁnd this association in
immigrant children.
Previous studies have reported a syphilis prevalence ranging
between 0% and 5% in adult immigrants, being more frequent in
immigrants coming from Sub-Saharan Africa [10,11]. We
detected ﬁve cases, a prevalence higher than previously re-
ported [12].
The prevalence of HIV infection among immigrant children is
not accurately known. UNICEF reports prevalence rates
ranging between 0.2% in Latin America and North Africa and
2.3% in Sub-Saharan Africa [4,5]. An increasing rate of HIV
infection among adolescents from Sub-Saharan Africa has been
recently reported [13]. We did not detect minors with HIV
infection, as in a previous report [12]. Nevertheless, screening
for HIV should probably be carried out in all adolescents
arriving from countries with high endemicity. The prevalence ofious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 21, 370.e5–370.e8
CMI Belhassen-García et al. Transmissible diseases in immigrant adolescents 370.e8HTLV-1/2 infection in Latin American, the Caribbean and Sub-
Saharan countries ranges from 0.2% to 5.5% [14]. The number
of cases described in immigrant population in Spain has
increased in recent years [15].
Serologic markers for HBV infection vary between 0% and
41% in immigrant children, and the presence of HBsAg posi-
tivity ranges between 0.5% and 23.5% [5]. The area of origin is
the most important risk factor for HBV infection. Our results
suggest that the prevalence of HBV vertical transmission is very
low and that horizontal transmission is probably much more
common. The frequency of genotype E in our report corrob-
orates a HBV genotype distribution different from autochtho-
nous cases [16].
HCV infection rate in our children was similar to rates
previously described in adult immigrants. The reported preva-
lence in minors immigrating from Sub-Saharan Africa reached
1.7%, while it was 0% in minors coming from Latin America
[17–19]. Three cases of HBV/HCV coinfection were found,
which is extremely infrequent in other studies [5].
In conclusion, we show a high prevalence of syphilis, HBV,
HCV and tuberculosis in immigrant children. Furthermore,
active tuberculosis is frequently observed in patients with LTBI.
Our ﬁndings indicate that we should advocate for public pol-
icies geared towards identifying infections in immigrant
children.Transparency declarationFinancial support was received from Proyectos de Investigación
Sociosanitaria Regional Junta Castilla y Leon (SOCIO673/SA/05/
08). All authors report no conﬂicts of interest relevant to this
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